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BBEJAEHUE

Oo6yuaromuecsa no HampasiaeHusM 08.03.01 u 08.04.01 — CTpouTenabcTBO B
Pa3HbIX JUCHUIUIMHAX CTAJIKUBAIOTCS C HEOOXOJUMOCTBIO pacueTa OCHOBAaHUU H
¢dbynaamenToB. B HacTosieM y4eOHO-METOAMYECKOM MMOCOOUH Pa3bsIICHSIIOTCS 3a1a4u
NPOEKTUPOBAHUS OCHOBAHUW M (PYH/IAaMEHTOB Ha npuMmepe (yHAAMEHTOB MEIKOIro
3a510keHus U cBaiHbIX. [IpuBoauTcs 6ubmuorpaduyeckuii Cnucok y4eOHON U HOP-
MAaTHBHOW JUTEPATYpPhl W CIPABOYHBIC MaTEPUAIbI, HEOOXOAUMBIC I HU3y4YEHUS
TEOPETUYECKOTO MaTepHrasa U BHIITOJTHEHUS PACUETOB.

METOAUYECKHUE YKA3ZAHUA 110 BbIITOJIHEHHUIO PACYHETOB
OCHOBAHMU N PYHIAMEHTOB

[Tepen Hauanom pabOThl 0Oy4AIOIIUNCS JOHKEH BHUMATEIBHO 03HAKOMUTHCS C
VWHJVBUTyJIbHBIM 33/IaHUEM U YSICHUTB ITOCTABJICHHYIO IIEPE] HUM 33]a4y.

[TpoexkTupoBaHue U YCTPOMCTBO OCHOBaHUS U (PyHIAMEHTOB SBIISETCA KOM-
IJIEKCHOW MH)KEHEpHOM 3anaueil. Ee pemenue tpedyeT paccCMOTpeHHs] MHOTUX (hak-
TOPOB: T€OJOTUYECKUX, KIMMATHUYECKUX U TUAPOre0JOrMYECKUX YCIOBHUH MIIOIIAIKH
CTPOUTEIBCTBA, (PU3UKO-MEXAaHUUYECKUX CBOMCTB IPYHTOB, HA3HAUYECHUS U KOHCTPYK-
THUBHBIX OCOOEHHOCTEW 3/aHMsI, Harpy30K M BO3ACHCTBUN Ha OCHOBAHUE M (PyHJa-
MEHTBI, POU3BOJCTBA pabOT MpH pa3padOTKE I'PYHTOB U BO3BEACHUM (PYHIAMEHTOB
U Jp.

YMeHne CBOEBPEMEHHO aHAJIM3UPOBATh U YUUTHIBATh ACHCTBUE KaXKIOTO W3
(bakTOpoB, B3aUMHOE BIIMSHUE JIPYT Ha Ipyra sIBJISIETCS] OCHOBOM Ji1 KAUECTBEHHOTO
BBIIIOJIHEHHSI TEOTEXHUYECKHUX PACUETOB.

1 UCXOIHBIE JAHHBIE

B cootBerctBun ¢ 1. 1.1 [2] ocHOBaHUSI COOPYXCHHI TOJKHBI MPOCKTHPO-
BaThCsl HA OCHOBE:

1. pe3ynbTaToB HHXKEHEPHO-TEOJIE3UUYECKUX, HHKEHEPHO-T€OJIOTHYECKUX H
MHXEHEPHO-TUAPOMETEOPOIOTMUECKUX U3bICKAHUM I CTPOUTENbCTBA (CM. TI. 1.1).

2. JNaHHBIX, XapaKTePU3YIOIINX Ha3HauYeHHE, KOHCTPYKTUBHBIC W TEXHOJIOTH-
YeCKHe 0COOEHHOCTH COOPY>KEHHsI, Harpy3Ku, AEUCTBYIOIIME HA (yHAAMEHTHI, U yC-
JIOBUS €T0 dKCIuTyaTauuu (cm. m. 1.2).

[Tpu mpoeKTHPOBAaHUHM OCHOBaHWHA M (PYHAAMEHTOB CJIEIyeT YUUTHIBATH MECT-
HBIE YCJIOBUS CTPOMTEIHCTBA, a TAKXKE UMEIOIIMICS OMBbIT MPOEKTUPOBAHUS, CTPOU-
TEIbCTBA U IKCIUTyaTallUd COOPYKEHHI B aHAJIOTMUYHBIX HH)KEHEPHO-TEOJIOIMUECKUX
Y TUJPOT€O0JIOTMUECKUX YCIOBHSIX.

1.1 NH:KeHEepHO-Te0JIOrHYeCKUEe YCIOBUS

[Tpupoausie penbedbl MIOMIAI0K CTPOUTENHCTBA U MHKEHEPHO-T€0I0THYECKUE
paspesbl, (HU3UKO-MEXaHUYECKUE XapaKTepPUCTUKU TPYHTOB (OrpezaeseMbie B 1a0o-
paTopun) NpUBOJIATCA B 3JaHUH, BbIJIABAEMOM IPENO/1aBATEIIEM.



[Tocne momydeHust UCXOTHBIX JAHHBIX HHXEHEPHO-TEOJOTHYECKOTO CTPOCHUS
TUTOMIAIKM HEOOXOIUMO OTPEICIUTh (PU3NKO-MEXaHUICCKUM XaPAKTEPUCTUKU Kaxk-
JI0TO MHXKEHEpHO-Teosornyeckoro snemenTa (MI'D) ocHoBaHuUs, a TakXke YCIOBHOE
pacueTHOe comnpoTtuBicHue Ry [2, mpuinoxkenue 3] (o KOTOPOMY OIICHMBAeTCS He-
CyIasi CnocOOHOCTh OCHOBaHUM) M CBECTH B TaOywmIy 1.

[Tpu HaxoxneHnu Ry UIst TIMHUCTBIX TPYHTOB MPH MPOMEKYTOYHBIX 3HAYCHHSX

kKod(puImeHTa TOPUCTOCTH e M MHACKCA TEKYYEeCTH I 1 HEOOXOIUMO BBIMOJHUTH

HUHTEPITOJISNIO. /[BOMHYI0 HHTEPIOJISAINI0 PEKOMEH/IYEeTCS BBIITOJIHATD 32 OJIUH TPH-
em 1o opmyiie

e,—e e—-¢
Ro(e’ IL): —2— '[(1_ IL)' R0,(1,0) +1 - RO,(l,l)]+—1

€,—€ e, —€ - [(1_ | L ) RO'(Z’O) + L RO,(z,l)]

rae e, I - koaghuyuenm nopucmocmu u noxazamenb mexyuecmu pyHma, 0jisi KOmMopo2o onpe-
Oensiem 3Hauenue Ro; €1 u ex- cocednue 3nauenus Kosghguyuenma nopucmocmu, 6 unmepeaie
MeNHCOY KOMOPLIMU HAXOOUMCS KO3 puyuenm nopucmocmu 0Jisk pAcCMampueaemozo epyHma,
Ro,1,0)# Ro,,1) - mabauunvie snavenus Roona € npu 1,=0 u |,=1 coomeemcmeenno; Ro,2,0) u
Ro,2,1) - mabauunvie snavenua Ro ons e2 , npu 11.=0 u |,=1 coomeemcmeenmo.

B pabote TpebyeTcs q1aTh MOJHOE HAMMEHOBAHUE KAXKIOTO CIIOS TPYHTA.

I Ne 2: mecoxk KPYNHbINA PbIXJIbIA HACBILIEHHBIA BOJOM — TOJIIMHA CIIOS 4 M.
VYcnoBHOe pacueTHoe conpotuBieHue R, He Hopmupyetrcs [2, mpuioxkeHue 3, Tad-
JMIa 2 WM npuiiokenue A, tadimna A.6]:

KPYIHBIA — cojiepKanue yacTuil guametpoM 6odbie 0,5 mm Oonbine 50% mo macce
[1, Tabmuna B.9, npunoxenue A, tabnuma A.1];

peixubil — €=0,875>0,75 [1, tabnuua b.12, npunoxkenue A, tabmumna A.2];
HachleHHbId Bogon — S5,=0,87>0,8 [1, Tabmuna b.11, npunoxxenne A, tadauia A.3
I;

oueHb cuibHO nedopmupyembiii — E=4,8 <5 MIla [1, Tabnuna B.4];

NI Ne 3: riimHa noJuyTBépaasi — TOJNIIHAHA CIOSI 5 M. Y CIIOBHOE PaC4eTHOE CONPO-
tusnenue R,=368,9 klla [2, npunoxenue 3, tabnuua 3, npunoxeHue A, tadiauna
A7)

riauHa — |, = 0,254 > 0,17 [1, tabmuua b.16, npunoxenue A, rabnuma A.4];
nonytBepaoe cocrosiuue — 0 < 1,=0,224 < 0,25 [1, Tabmuna b.19, npunoxenue A,
tabymna A.5 ];

cpennenedopmupyemas — 10 < E=28,91 <10 MIla [1, Tabnuua B.4];

[Ipy mpoekTupoBaHWHM OCHOBaHW W (PYyHIAMEHTOB HEOOXOJIMMO YYHUTHIBATH
KJIMMAT MECTa CTPOUTEIHCTBA ITyTEM OIPEACICHUS HOPMATUBHON TITyOHUHBI CE30HHO-
ro npomMep3anus rpynta O, [2.11. 2.26], KOTOPYIO HAXOIAT MO CXEMATHYECKOM KapTe
HOPMATHBHBIX TJIyOWH MPOMEP3aHUs TPYHTOB (CM. MpUiIokeHue A, pucyHok A.1).

[Tocne onpenenenus dg, HAXOIAT pacUeTHYIO TIyOMHY mpomep3anus O ¢ yde-
TOM TETUIOBOTO PEXXHMMa 3AaHUS:

df = kh . dfn . (1)
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20e U¢ - pacuemnas anybuna npomep3anusi SpyHmos, M;

din — HOpMamusnas eenuuuna npomep3anusi PYHMO8, NPUHUMAECMAsSL NO CXeMa-
mu4eckou kapme, M,

Kn — koappuyuenm, yuumsoisarowutl 61usHue Meni08020 PEXCUMA COOPYHCEHU U
NPUHUMAEMDBLU OJISL HAPYICHBIX (DYHOAMEHMOE OMANIUBAeMbIX 30aHUll o mabdiauye
1[2] nubo no mabauye A.8 npunoscenus A 0anno2o nocobus,; Ol HAPYIHCHBIX PYH-
oamenmos u (hynoamenmos neomanausaemuix coopyxcenuti K, = 1,1.

B BBIBOmAax K JaHHOMY paszieny OTPa)karoTCsS BO3MOKHOCTHh HCIOJIb30BaHUS
CJIOSl TPYHTa B KaYECTBE HECYIIETO U OCOOCHHOCTH OCHOBAHMSI B LIEJIOM.

3akJ/il0ueHue 10 JAHHBIM HHKEHEPHO-Te0JI0TrHYecKOro pa3pesa: Imiomaaka
CTPOUTEILCTBA PACIIOIOKEHA B T. Bosorma, mpupoaabiii penbed MIOmaaku CIIoKOH-
HBIM C MPAKTUYECCKU TOPU3OHTAIBHBIM 3aJICTAHUEM WHKEHEPHO-TEOJIOTHUECKUX dJIe-
MeHTOB. OTMeTKa MMOBEPXHOCTHU MPUPOIHOTO penibeda konednercs ot 182,3 no 182,8
M. MHXXeHepHO-TreoIOTUYeCKOe CI0KEHUE CTPOUTENIbHON TUIOMAKUA MPECTaBICHO
TpEMSI CIOSMH:

HUI'D Ne 7: mecok MeJKHH PBIXJIbIA, MAIOBIAXHBINA, MOIIHOCTh CJIOSl 2 M.
VnensHsiii Bec y = 16 kH/M®, yron BEyTperHero Tperust ¢= 21°, Moxyis nedopma-
nun E=4,8 MIIa.

Tabmuua 1 — CBogHas BEIOMOCTh (PUBMKO-MEXAHUYECKHX XapaKTEPHUCTHK
NI'D nnomaaku CTpoUTENbCTBA

I/IH)KCHepHO'FCOJIOFI/ILIeCKI/Ie QJICMCHTbBI

DU3UKO — MEXAaHUYECKUE dopmyna
XapaKTEPUCTUKHU pacuera NUIDO Ne | HUID Ne _ NIs Ne _
1 2 3 4 5
Ucxonnbie

MorHocTs ciaos h, M
JAHHBIC

VY 1enbHBIN BEC TPYHTA Y
IIPU €CTECTBEHHOM BJIAXK- v=pQ
noctu, KH/M®

VY 1enbHBIN BEC TBEPABIX
3 Ys= Ps 9
yacTull Vs, KH/M

EcrecTBeHHas BiIa)XHOCTh HUcxonnbie

W, non.ex. JTAHHEBIE
VY IenbHBIN BEC CYXOTO 4
rpyHTa g, KH/M 7T W
Koaddumment o= Vs
MMOPUCTOCTH € , JI.€. 74
Y IenbHBIN BEC TPYHTA C
YYETOM B3BELIUBAIOIIECTO | ¥y = Vs~ w
NENUCTBUS BOJIBI Y, xkH/™M® 1+e
CTeneHb BIAKHOCTU g VW
rpyHTa S, 1.€. ey




Bnaxnocts Ha rpanuue te- | McxonHbie
kydectu Wi, 1.e. JTaHHBIE
BrnaxxHocTh Ha rpaHule Hcxonnrie
mwiactuanocta W, 1.e. JTaHHBIE
Yucao miacTHYHOCTH _
rpyHTa |y, a.e.
[Toka3arens Tekyuect |, I == W -W,
a.c. | o
VY nenbHOE CLEIICHUE C, Hcxonnsie
klla JTaHHbIC
Hcxonnrie
Y01 BHYTPEHHETO TPEHUS
JTAaHHBIE
¢, Tpan.
YcioBHOE pacyeTHOE CO-
P [Ipun. A
npotusieHue Ry, klla

Ipumeuanue - Y enpHbIi Bec BOABI - Y,=10 kKH/M’; yckopeHne cBoGOIHOTO ma-
nenus g=10 M/c2.

HUID Ne 14: cynmech MATrKOILUIACTHYHAS], MOIIHOCTh CJOs 3,8 M. Y AeIbHBIN
Bec v = 17,8 xkH/M®, ynensroe cuertenne ¢=9 klla, yronm BHYTPEHHEr0 TPEHHS Q=
13°, moayne nedpopmanuu E=17 MlIla, ycnoBHoe pacueTHoe conmpoTtuBiienue R,=147
kl]a.

NI Ne 19: riavHa noyTBEépAasi, MOITHOCTD CJIOS — HE BCKPBITA. Y ACIbHBIN
Bec v = 19,2 kH/M, YIroJl BHYTPEHHETO TpeHUs ¢ = 22°, ynenbHoe cuerieHue c=17
klla, moxyne nedopmartuun E=29 MlIla; ycioBHoe pacueTHoe conpoTtuienne R,=369
kl]a.

VYpoBeHb NOJ3EMHBIX BOJ BCKPHIT Ha oTMeTke 179,5 M. Pacuernas riyOuna
poMep3aHus HaxoAuTcs Ha rryouHe 1,02 M OoT AHEBHOW MoBepXHOCTU TpyHTa. UH-
KEHEPHO-TEOJIOTUYECKHE dTIeMEHTHI 14 (cymnech MsrkoriacTiuuHas) u 19 (rmna mo-
TyTBEPIasi) MOTYT CIY>KUTh OCHOBAaHUEM, T.K. 00JIa/Iat0T TOCTATOUYHON HECYIIEH CIIo-
COOHOCTBIO.

1.2 Harpy3Kku ¥ KOHCTPYKTHBHbIE 0COOEHHOCTH 31aHUS

Ha mpakTudeckux 3aHATHAX MpeiaraeTcs 3alpoeKTUpoBaTh (DyHAAMEHT 37a-
HUSl W/WJIM COOPYKEHHSI B COOTBETCTBUU C BBIJAHHBIM BapuaHToM. [lepen Hauamom
MPOEKTUPOBAHUS HEOOXOAMMO BBITIOJHUTH aHAIN3 00BEMHO-TNITAHUPOBOUHBIX U KOH-
CTPYKTHBHBIX OCOOEHHOCTEHN 00BEKTa, B KOTOPOM yKa3aTh:

— Ha3HAYCHHUE;

— BUJ, pa3Mepbl 3[1aHUS B IJIAHE;

— BBICOTY, 3TaKHOCTh, BBICOTY 3TaXKeH;

— KOHCTPYKTHUBHYIO CXeMY OObEKTa;

— MaTepual U pa3Mepbl HECYIIUX KOHCTPYKIUI;

— BUJ KpOBJIY;

— HAJIMYKE JIECTHUYHO-TU(PTOBBIX Y3JIOB;




— HaJIMYue WU OTCYTCTBUE MOBANA;

— ¥ T.]I.

Ha npakTudeckux 3aHATUSX MPEJIaraeTcsi 3alpOeKTUPOBATh OTAEIBHO CTOSI-
iyl GyHAaMEHT KOJIOHHBI UM JIEHTOYHBIN — KUpnnyHOU cTeHbl. Ha ¢pyHnament me-
penaroTcs BepTUKaIbHAsl, TOPU3OHTAIbHAS. U MOMEHTHAsI Harpy3KH, BEJIMYUHBI KOTO-
PBIX TUOO MPUBENICHBI B UCXOIHBIX JTAHHBIX, JINOO UX HAIO ONPENETUTh (T.€. coOpaTh
Harpy3ky Ha o0pe3 ¢yHnameHnrta). B Tabnuile MCXOJHBIX JaHHBIX MPUBEJICHA Ha-
rpy3Ka, JEWUCTBYIOIIas Ha YpOBHE 00pe3a PyHIaMEHTOB.

Harpy3ku oT coOCTBEeHHO#N Macchl (yHIaMEHTa, TPYHTA HA €0 YCTYIax OIpe-
JEJSIFOTCS B XOJI€ PACUETOB.

1.3 BapuaHTbl pyHIaMeHTA

OTnuuuTensHOM 0COOCHHOCTHIO MPOEKTHUPOBaHUS (YHIAMEHTOB SIBIIIETCS Bapu-
AQHTHOCTb. J[J11 TUIIOBOTO 3/1aHKs HE CYyIIECTBYeT TUIIOBOrO dyHaaMenTta. [Ipu BrIOO-
pe TOro Wik MHOTO (PyH/1aMeHTa HEOOXOIUMO YUYUTHIBATH COBMECTHYIO PaOOTYy OCHO-
BaHUs, (yHIAMEHTA W HAA3EMHBIX HECYIIMX KOHCTPYKIMN 37aHus, WHXKEHEPHO-
TE€OJIOTHYECKUE, THUAPOTCOJIOTMYECKUE, KIMMATUYECKUE YCIOBUA CTPOUTEIBHOU
TUIONIAJIKK, YYBCTBUTEIBHOCTh HECYIIMX KOHCTPYKUMW 3JaHUS K HEPABHOMEPHBIM
ocajJikaMm, KpeHy U Jpyrue OCOOECHHOCTU 3JaHHWs, METOJbl BBIMOJHEHUS PadOT Mo
YCTPOUCTBY (PyH/1aMEHTOB, BO3MOKHOCTH CTPOUTEIHHON OpraHu3aluy U psijl Ipyrux
¢dakTopoB. Bce 3T0 MpUBOAUT K HEOOXOAMMOCTU Pa3pabOTKH HECKOJIbKHX BapUAHTOB
dbynmamenToB. Haubosee onTuUManbHBIA W3 HUX OINPEACNACTCS IMyTEM TEXHUKO-
SKOHOMHUYECKOI'0 CPAaBHEHUSI BAPUAHTOB.

[IpoexTupoBanue ocHOBaHWUN U (HYHAAMEHTOB BBITIOIHSIETCS C YYETOM CIETyIO-
IIUX MOJOKECHUM:

— o0ecrneyeHne MpOYHOCTU U IKCILTyaTaIllMOHHBIX TPEOOBaHU 3aHU;

— MaKCHUMaJIbHO€ HCIIOJIb30BaHUE MPOUYHOCTHBIX M JIe(POPMAIIMOHHBIX CBOWUCTB
TPYHTAa;

— MaKCHUMaJIbHOE UCIOJIb30BaHUE MPOYHOCTU MaTepuaia PyHI1aMeHTa;

— JOCTHKEHUE MUHUMAJIBHOU CTOUMOCTH, MATEPUATIOEMKOCTH U TPYAOEMKOCTH.

[Ipy y4yeOHOM NTPOEKTUPOBAHMM, KaK MPABWIO, HEOOXOAUMO MPEIOKUTh U
000CHOBaTh THUIIBI BO3MOXKHBIX B JAHHBIX YCIOBUSAX BApUAHTOB (yHIAMEHTOB.

1.4 IlpoexktupoBanue ocHoBaHuii. [IpeaesibHbIE COCTOSAHUSI OCHOBAHUM
[IpoekTrpoBaHNE OCHOBAHMM SBJISECTCS BaXKHEUILIEH COCTABHOW YACTHIO MPOCK-
TUPOBAHUS COOPYKEHUS B LIEJIOM.
[IpoekTupoBaHre OCHOBAaHUM BKIIIOYAET 0OOCHOBAHHBIN pacueToM BeIOOD [2]:
— THMa OCHOBaHUs (€CTECTBEHHOE WJIM UCKYCCTBEHHOE);
— THUNa KOHCTPYKIIHMH, MaTepuasa u pa3MepoB GyHAAMEHTOB (MEJIKOro WM IIy0o-
KOTO 3aJI0’KEHUSI, JICHTOYHBIE, CTOJOUYAThIe, IUIMTHBIE U JIp.; KeJIe300eTOHHbIe, Oe-
TOHHBIE, OyTOOETOHHBIE U AP.);
— MEpOMpPUATHI, MPUMEHIEMBIX NMPU HEOOXOAUMOCTH YMEHBIICHHUS BIUSHUS Je-
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dbopmariii OCHOBaHUS Ha SKCILTyaTAIMOHHYIO PUTOTHOCTH COOPYKEHUH.

OcHOBaHMS AOJKHBI PACCUUTHIBATHCSA MO JIBYM CPYINaM MPEAEIIbHBIX COCTOS-
Huil. K mepBoii rpymme npeaeiabHbIX COCTOSIHUM (10 Hecyllel crnocoOHOCTH) OCHO-
BaHUU OTHOCSITCSA: MOTEPS YCTOMYMBOCTU (POPMBI U TOJIOKEHHUS;, XPYIKOE, BSI3KOE
WIM MHOTO XapakTepa pa3pylleHHe, pe30HaHCHbIE KoeOaHus; Ype3MepHbIe TIacTH-
yeckue aegopManuy wid aegopMalid HeycTaHOBHBIIeHcs nomsydectd. Ko BTopoi
rpynmne (mo aepopManusM) OTHOCSTCS COCTOSIHUS, 3aTPYIHSIONINE HOPMAJIbHYIO
AKCILUTyaTalUI0 COOPYKECHUS WM CHUKAIOUIME €ro JOJI'OBEYHOCTh BCIIEIICTBHUE HeE-
JOIYCTUMBIX TIepeMeNeHu# (0caoK, MporuOoB, YIiIoB MOBOPOTA), KOJIeOaHUM, Tpe-
IIYH U T.II.

OCHOBaHMsI PaCCYUTHIBAIOTCS IO JieopMaIHsIM BO Beex cimydasx [im. 2. 2,2].

CoopyXeHHE W €ro OCHOBAHME JOJKHBI PACCMATpPUBATHCS B €IUHCTBE, T.€.
JTOJDKHO YUYUTBHIBATHCA B3aMMOJECHCTBUE COOPYXKEHHUS CO CKUMAEMBIM OCHOBAHUEM.
ITockoJIbKy OCHOBaHHUE JIMIIIb KOCBEHHO BIIMSIET HA YCIOBHS SKCILUTyaTalll COOPYXkKe-
HUSI, COCTOSTHUE OCHOBAHHMS MOKHO CUHUTATh MPEIEIbHBIM JIUIIb B CIy4Yae, €CIN OHO
BJICYET 3a COOOM OJTHO U3 MPENEIbHBIX COCTOSIHUI COOPYKEHUS.

[lenapto pacyeTa OCHOBAHMM MO MPEACTBHBIM COCTOSIHUSIM SIBJISETCS BBIOOD
TEXHUYECKOTO pelleHus (QyHIaMEHTOB, 00ECIEYMBAIOIIET0 HEBO3MOXKHOCTh JIOCTHU-
KEHUSI OCHOBAaHUEM IIEPEUMCIICHHBIX BBIIIE MPEAEIbHBIX cOCTOAHUM. [Ipu 3TOM
JOJKHBl YYUTBHIBATHCS HE TOJBKO HArpy3ka OT MPOEKTHUPYEMOI'O COOPYKEHHUS, HO
TaKke BO3MOXKHOE M3MEHEHHE (DU3MKO-MEXaHUYECKUX CBOMCTB TPYHTOB MOJ BIIHS-
HUEM TMOBEPXHOCTHBIX WJIM MOA3EMHBIX BOJ, KIUMATHUYECKUX (DaKTOPOB Pa3IMYHOTO
BHJIa TEIJIOBBIX UCTOYHUKOB U T.J1. K M3MEHEHUIO BJIA)XHOCTU OCOOEHHO UYBCTBU-
TeJIbHBI MPOCAJ0UYHbIC, HA0YXAIOIIUE U 3aCOJIEHbIE TPYHTHI; K U3BMEHEHUIO TeMIlepa-
TYPHOTO peXrUMa — HaOyXarolue U MyYMHUCTHIE TPYHTHI.

[Ipu npoekTupoBaHUU HEOOXOAUMO YUUTHIBAThH, UTO MOTEPS HECYIIEH CIOCO0-
HOCTU OCHOBAaHMSI, KaK MPAaBUIO, MPUBOJUT BCE COOPYKEHUE B MPEIAECIBHOE COCTOS-
HHUE nepBor rpynmsl. [Ipu 3TOM npenenbHOEe COCTOSIHUE OCHOBAaHUSA M KOHCTPYKIUH
cCoOopy>keHus coBnagaroT. Jledopmaryii OCHOBaHUSI MOTYT TIPUBECTH COOPYKCHHUE B
MpEJEIbHbBIE COCTOSIHUS KaK BTOPOM, TaK W MEPBOW TPYIIIbI; TO3TOMY IpPEAEIbHBIC
nedopMalii OCHOBAaHUN MOTYT JTUMUTHUPOBATHCS KaK MPOYHOCTHIO, YCTOWYUBOCTHIO
U TPEIIMHOCTOMKOCTHIO KOHCTPYKIUU, TaK U apXUTEKTYPHBIMU, SKCILTyaTallMOHHO-
OBITOBBIMU M TEXHOJIOTUYECKUMU TPEOOBAHUSIMU, MPEIBSIBISIEMBIMUA K COOPYKEHHUIO
WJIU pa3MeIIeHHOMY B HEM 000pYI0BaHUIO.

2 Pacuyer ¢pyHaamMeHTOB MeJIKOIO 3aj10:keHus (PM3)

[Tpu mpoextupoBannun M3 BapbUPYIOT TITYOMHOUN 3aJI0KEHUS W MTUPUHON TO-
JOMIBHI (hyHITaAMEHTA.

[IpoexTupoBanre (yHAaAMEHTa MEJTKOTO 3aJ0KEHUS CBOJHUTCS K OMPEETICHUIO
onajay0O4YHBIX pa3MepoB (yHmameHTa, riIyOuHbl 3anoxkeHus. [Ipumepsl pacueToB
(hyHIaMEHTOB MEJIKOT0 3aJIOKEHHUS pacCcMOTpeHbl B [6,7]. Pacuer mo medopmarusm
(GyHIaMEHTOB MEJIKOrO 3aJI0KEHUSI METOJIOM TMOCIOMHOT0O CYMMUPOBAHUS BBITIOJIHSI-
eTCsl IO MPUJIoXKeHUo 2 [2].



Jlis Ha3HA4yeHMs] MPEIBAPUTENBHBIX PAa3MEPOB MOJOIIBBI (PYHIAMEHTAa MEJIKOTO
3anoxkeHus (PM3), moIb3yIOTCS 3HAUEHUEM YCIIOBHOM HECyIel clioCOOHOCTH IpyH-
T0B R . Heo0xoaumo momMHuTh, uTo R o TPUBEJICHO JUIA (GyHIaMEHTOB, UMEIOIINX

mmmpuHy b=1 m u rnyOuny 3amoxkenus d=2 m.

2.1 HaznavyeHue riryOMHBI 32J10K€HUS MOJ0MIBbI (P)YHIAMEHTA HA €CTECTBEHHOM
OCHOBAHUM

['myOuHa 3aokeHUsT GYyHIaMEHTOB HMCYHUCISICTCS OT MOBEPXHOCTH IIJIAHUPOBKHU
(ypoBenn DL) mnm mosia rmojiasa 0 moI0IIBE (DYHIAaMEHTOB [2] ¥ 3aBUCHUT:
— OT Ha3HAYCHUSI U KOHCTPYKTUBHBIX OCOOEHHOCTEH COOpYKEHUs (HaIU4Ms U pas-
MEpOB MojiBasia, PyHIaMEHTOB MO 00OPYI0OBAaHUE U T.1I.);
— HWHXEHEPHO — T'COJIOTUYECKUX U THIPOTCOJOTHUSCKHUX YCIOBHH TIOMAIKNA CTPOH-
TeIbCTBA ((PU3UKO — MEXaHMUECKNX CBOWCTB IPYHTOB, XapaKTepa UX HAIJIAaCTOBAHUH,
YPOBHSI TIOJI3EMHBIX BOJ U BEPXOBOJIKH, CTEIICHN WX arpPECCUBHOCTH H JIp.);
— TIyOWHBI CE30HHOTO MPOMEP3aHus TPYHTOB;
— ryOuHBI 3aJ0KeHUs QyHIaMEHTOB MPUMBIKAIOIINX COOPYKEHUM, TITyOUHBI TIPO-
KJIQJJKM KOMMYHUKAITUH ¥ T.11.;
— pa3Mepa #u XapakTepa Harpy30K U BO3JCHCTBUS Ha (DYHIaMEHTHI,
— CYIIECTBYIOIIETO U IPOSKTUPYEMOTO pelibeda 3acTpanBaeMOil TEpPUTOPHUH.

[Tpu BBIOOpE TTyOMHBI 3a10KeHNs PYHIAMEHTOB PEKOMEHTYETCS:
— mpeaycMaTpuBaTh 3ariTyOJIeHHE TOJONIBHI (PYyHIaMEHTa B HECYIIUH CJIOW TpyHTa
10 - 15 cm™;
— w30erarb HAIWYHUS TOJ TMOAOMBOM ()yHAAMEHTA CJIOS TPyHTAa MajoOW TOJIIUHEI,
€CIM ero CTPOUTEIbHBIC CBONCTBA 3HAYMTEIBHO XYK€ CBOWCTB IOJICTHIIAIOIICTO
CIIOS;
— 3aKJIaJbpIBaTh (PyHIAMEHTHI BBIIIE YPOBHS MOJ3EMHBIX BOJ JJIA MCKIIOUEHUS He-
00XO0IMMOCTH TPUMEHEHUS BOJAOTIOHMKEHUS TIPHU MPOU3BOJICTBE PabOT.
['nyOuHa 3aokeHus moAoIIBbl (yHIaMEHTOB 0 HAPYKHBIX CTEH U KOJIOHH HC-

X0l U3 y4eTa KIMMaTHIeCKOro haKkTopa OnpeaenseTcs u3 yCIoBHUs

d >d;,

ede U¢ - pacuemnas enybuna npomepsanus epynmos, sviuucigemcs no gopmyne 1
0aHHO020 noCcoOUsL.

['my6una 3anoxxenusi GyHAAMEHTOB OTAIIMBAEMBIX COOPYKEHHUM 10 YCIOBUSM
HEJIOMYIIEHUS MOPO3HOTO MyYEHUsl Ha3HA4YaeTcsl ¢ y4eToM TaOiauipel 2 [2] unu Tab-
aunbl A.9 mpuiiokeHuss A TaHHOTO MOCOOUs U COTJIACHO CXeMaM, MPHUBEACHHBIM Ha
pucynke 1. ['myOuHa 3anoxeHHs] MOAOMIBHI (yHIaMEHTa B MYyYHMHHUCTBIX TPYHTaX
MPUHUMAETCS HE MEHEe PacueTHOM IIyOMHBI UX CE30HHOTO Mmpomep3aHus (Bo uzde-
’KaHHe BO3MOXHOTO BBITyYUBaHUS (yHIAMEHTOB).

JlommyckaeTcsi Ha3HauaTh TIyOMHY 3aJI0’KE€HUsl MOJOLIBHI (PYHIAMEHTOB HeE3a-
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BHUCUMO OT PAaCcUYeTHOH TIyOWHBI mpomep3anus Of, €Clii HeCyIIUM CIIOeM SIBIISETCS
IPYHT, HC UMCIOIIUI IMyYHHUCTBIX CBOMCTB (cM. Tabumity A.9) npuioxenus A. K
NPAKTUYECKU HEMYYMHUCTHIM OTHOCSITCS KPYITHOOOJIOMOYHBIE TPYHTHI, IECKU TpaBe-
JIMCTBIE, KPYIIHBIE U CPEIHEN KPYITHOCTH.

Ecnu Hecymmii cioit ocHOBaHMI MMeeT HEOOJBIIOE PacdeTHOE COMPOTHBIIE-
HUE, CJIEyeT YBEIWYUTh TNIyOUHY 3a0KEHUsI (PYHIAMEHTOB C y4E€TOM HHXKEHEPHO-
r€0JIOTUYECKHUX YCIOBUM.

AHanu3 MCXOAHBIX AAHHBIX (MHXXEHEPHO-T€OJOTNYECKasl CUTyalHs U KOHCT-
PYKIIMOHHBIE OCOOCHHOCTH OOBEKTa) BBITIOJHSAETCS C MOMOIIBIO PACUETHOU CXEMBI,
Ha KOTOPOH MPUBOJATCA: MHKEHEPHO-T€OJIOTMYECKUI pa3pe3 TUIOMAAKUA CTPOUTEb-
CTBa C yKa3aHHUEM HAaUMEHOBAaHUW WHKEHEPHO-TE€OJIOTMUYECKUX 3JEMEHTOB, MX MOLI-
HOCTH, YCJIOBHBIX PACUETHBIX CONPOTUBIEHUN Ry KaXX1oro sjneMeHTa, ypoBHS MOJ-
3€MHBIX BOJI, YPOBHSI paCYETHOU ITyOMHBI POMEP3aHUSI.

2.2. PacyeTt ocHOBaHMii (DYHIAMEHTOB MEJIKOIO0 3aJ10K€HHUS 110 2 rpyIie npe-
AeJbHbIX COCTOSITHU A

B OosblIMHCTBE ClydyaeB pacyeT CUCTEMbl «OCHOBAaHUE — (PYHJIAMEHT» 1O Je-
(dbopmalusaM ABISIETCS OCHOBHBIM M JIOCTAaTOYHBIM [2, . 2.2]. Ilenp pacuera — mpe-
JOTBPALIEHUE YPE3MEPHBIX U HEPABHOMEPHBIX OCAJIOK OCHOBAHMM, ITPU TOCTUKEHUH
KOTOPBIX BO3MOXHO HapylIIEHUE HOPMAJIbHOM DJKCIUIyaTallud COOpPYXKEHUus [2,
n.2.34-2.40]. Pacyer ocHoBaHu# no AedopManusiM MPOU3BOAUTCS HA OCHOBHOE CO-
YETaHUE HArPy30K.

[Ipu onenke aepopMaTUBHOCTA OCHOBAHUMN MCXOJSAT U3 YCIOBUSI COBMECTHOM
paboThI COOPYKEHUSI 1 OCHOBAHUS, YTO B 0OIIIEM cllydae XapaKTepu3yeTcs abCOMoT-
HOM pacueTHOM 0CajKOM OT/EIbHBIX (YHIAMEHTOB S.

B mpouecce pacuera mo gegopmainusM OINPEAENsSIOTCS pa3Mepbl MOJOIIBbI
(dbyHI1aMeHTa 0 YTOUYHEHHOMY CONPOTHUBIIEHHUIO IpyHTa R 1 mpoBepsercs ycinoBue

S<S,, (2)

20e S — coemecmHas oepopmayusi OCHOBAHUSL U COOPYICEHUS, Onpedensemas pac-
yemom;

Su — npedenvhoe 3nHauenue coemecmuoll depopmayur OCHOBAHUSL U COOPYIICe-
HUsL (NpeodesibHO 0ONyCmuMble BelUdUHbl OCAOOK CPEOHUX UNU MAKCUMAIbHBIX, Kpe-
HO8, OMHOCUMENILHOU PA3HUYbL 0CAOOK OaHbl 8 npunodicenuu 4 [2] uiu ¢ mabauye
A.13 npunooscenuss A 0annoeo nocoous).

Ha mpakTuyeckux 3aHATUSX JOCTATOYHO paccuuTarth (DyHIAMEHTHI B Clie-
IOYIOLIEH MOCIEI0BATEIBHOCTH

1. COop Harpy3ok, AEHUCTBYIOMMX Ha QyHAAMEHT (HArpy3KH MPUBOISITCS B HC-
XOJIHBIX JaHHBIX);

2. OrmpenelieHne pacUYETHBIX XapaKTEPUCTHK TPYHTA W OICHKA WH)KCHEPHO-
I'€0JIOTHYECKHUX YCIOBUH IIIOMIAAKU CTpouTenbCcTBa (R,) (cM. Tabmuity 1);

3. BeiGop riiyOunsI 3an0xkeHust PyHIaMeHTa;



4. BplunciieHHE BEIUYUHBI PACUETHOTO COMPOTUBICHUS R OCHOBaHuUS ISt
NPUHATON IIUPUHBI TOAOMIBEI U TTyOUHBI 3aJI05KeHUS PYHIAMEHTA;

5. IIpoBepka naBieHUs MO NOAOIIBE;

6. Pacuér ocanku ¢pynaamenTa (HepaBHOMEPHOCTH ocaiku). CpaBHEHHE TOJTY-
YEHHBIX BEJMYWH Jedopmanuil ¢ mpeneabHO AOMYCTUMBIMU WX 3HAUYCHUSIMU [2,
npui. 4 win tadbauna A.13 nputoskenus Al;

[TonyyeHHOE 3HAaYEHUE OCAIKU OOJBIIE MPEACIbHO TOMYCTUMOW BEIMYUHBI -
M3MEHSIOT OCHOBHBIC pa3Mephbl (yHAaMeHTa (TIyOWHBI 3aJI0KEHUS, TUIOIIAAA TO-
JIOIIBBI, COOTHOILIEHHS] CTOPOH, IIMPHUHBI MOJIONIBKI), TOKA HE OYIyT YAOBIETBOPEHBI
YCJIOBHSI pacueTa 1o aedopmariusm.

7. KonctpyupoBanue QpyHaamMeHTa.

2.3. OnpenesieHre pa3MepoB NMOAOMIBLI (PYHIAMEHTOB MEJIKOI0 32JI105KEHUA

ITocie OleHKN MHXKEHEPHO — re0JIOTMYECKUX YCIOBUM CTPOMIUIONIAIKH, OTpe-
JIEJICHUS HECYIETro CJIOS TPYHTa U €ro (PM3MKO-MEXaHHMYECKUX XapaKTEPUCTHK, Ha-
3HAYCHHUS TAYOMHBI 3aJ0XKCHMs MOAOIIBEI , a Takke cOopa Harpy3ok Ha o0pes3
(dbyHIaMEeHTa BBIYMCISIOTCS TMPEIBapUTEIbHBIC pa3Mephbl IMOJOIIBEI (yHAAMEHTa B
TIJIaHe:

A

N
_Z .d M (3)

npeos —
R0 Y cp

20e Appeos — NpeOBapumenvras naouwadb no0owebl Qynoamenma, Komopas onpeoe-
naemcs: Aupeo = 1,0 * Dypess. — 015 tI€enmounoeco gynoamenma; A,peo = Bupeos * lipeos. —
0J151 OMOENIbHO CMOoAULe20 PYHOAMEHMA C NPAMOY20TbHOLU 8 NAAHE NOOOUBOU,

I
l,,pe0s — NPEOBAPUMEnbHAA ONUHA NOOOWEbI PYyHOAMEHMA; b =12..14 6 cpeo-

HeM,
> N- cymmaphas eepmuxanvHas Hacpyska Ha obpe3 hynoameHma om Oeucm-
8UsL NOCOSIHHBIX, OJIUMENbHLIX U KPAMKOBPEeMeHHbIX Hazpy30K (kH/m.m., kH);
Yop — OCDEOHeHHOe 3HaYeHue YOelbHO20 6eca Mmamepuana yHoamenma u
3. - 3
epynma na e2o ycmynax, kH/m™; y ., = 20kH/m".

OmnpenensitoT pacueTHOE conpoTuBiieHne rpyHTa R no gopmyne 7 [2], ¢ yde-
TOM IIMPHUHBI TOAOUIBEI (PyHAAMEHTa D, 1 HA3HAYEHHON I'TyOMHBI 3an0xeHus d,
T.C.

R:%'[My-kz-b-y” +Mq'd1'7l“ +(Mq_1)'db'7/‘” +MC.C” @)

20e Yc1y Y2 — Koagguyuenmol ycrosuil pabomsl, npuHumaemvle no maodauye 3 [2]
au6o no maoauye A.10 npunoscenusn A dannozo nocoousi;

k = 1,0 (8 ciyuae kypcogozo npoexma) — kosgpuyuenm, yuumvleaouui me-
Mmoo onpeoeneHus RPOYHOCMHBIX XAPAKMEPUCTNUK SPYHMA,
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M, My, M, - kospdpuyuenmul, npunumaemvie no maodauye 4 [2] uiu no mao-
auye A.11 npunoscenuss A dannozo nocobust;

K, = 1.0 — koogpgpuyuenm ons nooowswt gpynoamenma b < 10,0 m;

b — wupuna nooowsvr pynoamenma, m;

YII  —VOEeNbHbIU 8eC 2PYHMOB8, 3ANe2aroujux Hudxice Nnooouiebl (HYHOAMEHMO8
(npu Hanuduu NOO3EMHBIX 800 ONPEOEAeMCs C YHemoM 838eUlU8aroue2o 0eticmeaus
8000b1), KH/M3;

Y1 — YOenbwlil 8ec epyHmos, 3anesaiowux vluie nooouiebl Qynoamenma,
kH/ME;

ci1 - YOenvbHoe cyenieHue 2pyHma, 3ane2aroue20 HenocpeocmeeHHo noo no-
oowsol pynoamenma, klla;

dy - enybuna 3anoscenus nooowsvt Gynoamenma 6ecno08aIbHbLIX 30AHULL OM
VPOBHS NIAHUPOBKU.

[Mpu Hamuumu B 37aHuMK nojBaia d; (MpuBeIcHHas IIyOWHA 3aJI0KCHUS Ha-
PYKHBIX U BHYTPEHHUX (PYH/IaMEHTOB OT MOJia MOJIBaJia), ONpeAesieTcs: o popMy-
Je:

Yir (5)

20e hg — monwuna cnos epynma eviwe nooowevl hynoamenma co cmopomvt noosea-
ana, m;

het — moawuna koncmpyxkyuu nona noosana, m;

Yot — pacuemmnoe 3navenue yOebHo20 6eca KOHCMpPyKyuy noia noosana, kH/m®;

dp — enybuna noosana — paccmosmue om yposHs NIAHUPOSKU 00 NOLA NOOBAId,
M (01151 coopyaceHuti ¢ noogarom wupuron B < 20 m u enybunoti ceviwe 2 M npuHu-
maemcest Oy = 2 m, npu wupune noosara B > 20 m — dp = 0).

IMomy4ennsle pasmepst b, |, oxpyrasiorca no Beauuuusl, kpaTtHOil 300

(100) mm.

2.4 TlpoBepka NpUHSATHIX Pa3MepoOB NMOJOLIBHI (PYHIAMEHTA
Ilene pacy€ra — ONpEAEHUTb CPEIHUE Pcp, MAKCHUMAIBHBIE Pmax  H

MUHUMAJIBHBIC Pyjn AABJIICHUA ITOJOIIBEBI (I)YHI[aMCHTa N CPpAaBHUTb UX C paC‘-IéTHI)IM
COIIPOTUBJICHUCM I'PYHTA.:

N
P, =7 <R (6)
N M
pmaX:Tz—i_WzSLZRy (7)
N M
Prin == 20, ®)

20€ Pep, Pmax U Pmin — COOMEEMCMBEEHHO cpeoHee, MAKCUMANbHOe U MUHUMATbHO®
0asneHuss N00oul8vl (hyHoamerma Ha ocHosanue, klla;
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Ny — pacuémnas 6epmukanvbHas HA2pY3KA HA OCHOBAHUE C YUEMOM 8eca QyH-
oamenma u 2pynma Ha e2o ycmynax, kH;

My — pacuémmuoiii Momenm OMHOCUMENbHO OCU, NPOXOOsujeli uepe3 Yeump
msicecmu nooowssl pynoamenma, kH-m;

A — nnowaos nooowswl, Mz;

R — pacuémnoe conpomuenenue epynma noo nooowsot pynoamenma, klla;

W- Momenm conpomusnenus no nodowse pynoamenma, m*;

bl ?
W=——71}. 9
- ©)
20e | - OMUHA nooou8bl (hyHOaMeHma, m;

b — wupuna nooowsvr pynoamenma, m.
OmnpenensieM HOpManbHY!0O Ny 1 MOMEHTHYIO CyMMapHble Harpy3ku My, neu-
CTBYIOLIME HA OCHOBAHHE
NE =N+ qu ']/Cp: N+ AQb 'dd,‘%p, (10)
MZ =M + Qdd)’ (11)

2oe N, M, Q — coomseemcmeenHo 6epmuKaibHasn, MOMEHMHAsL U NONepeyHas Hazpy3-
Ka Ha obpes hynoamenma, kH;

Vg Vo= Apy-¥ep Hacpysku om eca ¢pynoamenma u epynma Ha e2o ycmynax,
xkH;

Ay — nrowadv nooowesl hynoamenma, M

dy — ebicoma gpynoamenma, m.

Ecnu ycnoBusi He yIOBIETBOPSIIOTCS, CIEAYET U3MEHUTH pa3Mephl MOJIOIIBHI
dbyHIaMeHTa W/HiIn TIyOMHY 3aJI0)KEHHS TMOAOIIBBI M MYTEM MOBTOPHBIX PacyeTOB
TOOUTHCS BBITTOJHEHUS YCIIOBHIA.

CornacHO TpeOOBaHUSM 3KOHOMHYHOIO MPOEKTUPOBAHUS (DYHIAMEHTOB MPU
BBINIOJIHEHUH YCIIOBHM (6,7) HemoHaNpsiKeHUE He TOJKHO npeBbimath 6osee 10%.

2.5 Pacuer nedopmanuii ocHOBaHU# (PyHAAMEHTOB MEJIKOI0 32J10KEHUS

Onpenenenue ocaaku (PpyHIAaMEHTa 3/1aHUS U COOPYKEHUH MOXKET ObITh BBI-
MOJIHEHO HECKOJIbKUMU CIOCO0aMH; OJMH U3 OCHOBHBIX — METOJ MOCIOHHOTO CyM-
MHpOBaHUs, KOTOpbIN pexomenayercs CHull [2, npunoxenne 2]. [To atomy mMetony
BEJIMYMHA 0CaJKHU PyHJIaMeHTa onpeiensieTcs: no Gpopmyiie

— O i'hi
S=ﬂZ:,—2_ ,

(12)
eoe = 0,8 — 6e3pazmepnviii koahpuyuenm;
Oypi — CpeoHee OONOHUMENbHOE 8EPMUKATILHOE HANPAdICEHUEe 8 1-M cloe 2pYH-
ma, klla;
hi — mownocme 1-2o cnos epynma, m;
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Ei — mooyaw oecpopmayuu i-2o0 cnos epynma, xlla;

N — uucno cnoés, Ha Komopoe pazouma cxrcumaemas moawuna ochosanus He .

Cxxumaemast ToJuHa OcHOBaHus H,. ompenenseTcss Kak pacCTOSHUE OT IO-
JOIIBbI (DyHIAAMEHTA J0 HUKHEW IpaHMIIbI CKUMAEMOM TOJIIU; HA PUCYHKE 1 HUX-
Hsis rpaHuna obo3naueHa cumpoiamu B.C. Ilpu stom B.C Haxoautcst Ha Toit TiyOu-
HE TI0]1 TOJIONIBOM ()yH/IaMEHTA, T/I€ BBITIOJIHSIETCS YCIOBUE

O'Zpi=0120'zgi- (13)

TaxkuMm 00pa3om, pacuéT HaUMHAETCA C IOCTPOCHHUS SIIOP OBITOBBIX Oygi U J10-
IIOJIHUTENBHBIX Oy AABJIEHUM, TIOCIIE YEro ONPENCIIIETCS HUKHAA ITPaHKLa CKUMae-
MOU TOJIIHU, a 3aTeM OIpeaenseTcs ocaaka S mo ¢popmyse 12. Pacuer ocagku mero-
JIOM TIOCJIOMHOTO CYMMHPOBAHHUS PEKOMEHIYETCSI BBIMOJIHATH B TAONMMUHON (hopme
(cM. Tabnuy 2).

Tabnuua 2 — Onpegenenue nedopmaiiii OCHOBaHUs (PyHIaMEHTa
- s = 0 & v
= = © =~ 5 B3 =
g 3 2 = o '8 S e
22 | o 2 Sq |~ 2
S = = § = QL,(: S ~ 2 N Moaysp | Ocan-
5 RS S E: § = & e & = 0.26,5i | nedop- Ka
o £ 8| a€ = s 5 S o 5 S 2 kIla MaluM | Crost
=80 3 2 g s g = s < T o E,xIla | Si,cMm
S 2 o Z 3 &5 |28 |E8 | &
5 & 8| § = 2 & B & F 3 © & =
8 N Q 9 L= o9 [ — E o = o
s > 5 S = T = o= S = (TN
A St P™ P AN S N = (e
1 2 3 4 5 6 7 8 9 10

Tlopsaoox pacuema ocaoku (hyHOameRma MeaKo2o 3a10HCeHUsi MEMOOOM NO-
CJIOUIHO20 CYMMUPOBAHUSL
1)  BbIUEpUYHUBACTCS pacueTHas cxema (pUCYHOK 1), Ha KOTOPOH MOKa3bIBAECTCS pac-
NoJIO’KeHUE QyHIaMEHTa B TPYHTOBOM MAacCHUBE;
2)  MacCuB IpyHTa HW)KE TOJOIIBBI (PyHIaMEHTa pa30MBAcTCsA Ha dJIEMEHTapHBIC

CITOM MOIITHOCTBIO
hi <0,4b,

riae b — wupuna nooowewr pynoamenma.
['paHUIIBI 3JTIEMEHTAPHBIX CJIOEB JOHKHBI COBIAAATh C TPAHUIIAMH T'€OJIOTHY C-
CKHX CJIOEB U ¢ ypoBHEM noj3emMHubIx Boj (YIIB).
3) ompenensloTcs 3HAUCHUS BEPTHKAIBHBIX HAIMPSHKCHHH OT COOCTBEHHOI'O Beca
IpyHTa Ha ypOBHE IMOAOMIBEI (yHIAMEHTA M Ha TPAHUIE KAKIOTO DJIEMEHTAp-
HOTO cJ0si TpyHTa 110 popmyne (rpadst 2,3,7, Tabmmiml 2.1)

G2gi=Ozgot Z 7ih; (14)

TIE Oyg0 — 6EPMUKATbHOE HANPAICEHUe Om COOCMEEHHO20 6eca 2PYHMA HA YPOGHE
nooowissl pyHoamenma, onpeoensemoe no opmyie:
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O 140 :Z7i -dy,xlla

% —VOenbHblll 8eC 2PYHMA Cl0E8, 3aNecaloux 8vlile NOOOUI8bl (hyHOaMeHma,
kH/M®;

do — enybuna 3anoxcenus nooowesl yHoameHma, m.

Ecnu ¢pyHnamMeHT HaxomuTCs B aKBaTOPHUH, TO MpUpoJHOE (OBITOBOE) AaBJie-
HUE B IUIOCKOCTH MOJOIIBBI (yHAAMEHTA ONPENIEAETCS OT MOBEPXHOCTH BOJOTOKA,
C Y4€TOM Beca BOJbI, M.

VY nenbHbI BEC TPYHTOB, 3aJIETAIOIUX HUXKE YPOBHS MOA3EMHBIX BOJI JOJIKEH
OMPENENATHCS ¢ YUYETOM B3BEIIMBAIOIIETO IeUCTBUS BOJbI (Tabnuia 1). B Bogoymnop-
HOM CJIO€ TPyHTa HampsiKeHUE OT COOCTBEHHOTO Beca IPyHTa B JIIOOOM rOpU30HTAIb-
HOM CEUEHUHU OMPEEAIOT 0€3 yuéTa B3BEIINBAIOIIETO JEHCTBUS BOBI.

[To pe3ynpraram pacué€ra CTPOUTCS SIIOPAa BEPTUKAIBHBIX HAMNPSIKEHUU OT

COOCTBEHHOTIO Beca I'PYHTA Oy ClEBa OT ocH (yHaaMeHTa B Macmrabe 1 cm = 100
kl1a.

4) OmpenensroTcs 3HAYCHHS JIOTIOJHUTENBHBIX BEPTHKAIBHBIX  HOPMAaJIbHBIX
HAIPSDKEHUH 1Mo ocu  (yHAAMEHTa Oy O] HOAOLIBON (byHAAMEHTa 10 TIIyOHHBI,
OK0JI0 6-8 b, B Ka)X70M 3JIEMEHTapHOM CJI0€ MOIIHOCTBIO He Oonee 0,4 b, Tme b —
[IMPUHA TOAOMIBEI PyHaaMenTa. IIpyu 3TOM TpaHMIIBI SIEMEHTAPHBIX CIIOEB JOIKHBI
COBMAZaTh C TPAHHUIAMH HHXCHEPHO-T€OJIOTHYECKUX O3JCMEHTOB M ypPOBHEM
MOJI3EMHBIX BOJI.

JIOTOSTHUTEIbHOE BEPTUKAIBHOEC HAIMPSDKEHUE B TPYHTE B YPOBHE IOJIOIIBBI
dbyHIaMeHTa onpeAensoT no Gopmyne

Po= Ozpo = Pep ~Ozgos
(15)

20e Pgp - cpeonee Oasiienue Ha cPYHM om HOPMAMUEHbIX NOCMOAHHbIX Ha2py30K, klla

(6).
JlonoIHUTENbHBIC BEPTUKAJIBHBIC HAIMPSHKCHUS B TPYHTE BBIUMCISIOTCS I10
dhopmyite (rpadul 4,5,6 Tabiuipl 4)

Ozpi =@ * Oyp, (16)
20e o — koapuyuenm, npunumaemolti no maoauye I npunoscenuss 2 Cuull [2] unu
no mabauye A.5 npunoscenus A 6 3a8ucumocmu om COOMHOUWEHUS CIOPOH NPAMO-

yeonvroco ¢pynoamenma 1 = b u omnocumenvnot enyounsi, pasnou & = 2z/b, 20e z
— paccmosinue 00 2PAHUYbL ANEMEHMAPHO20 CLOsL OM NOOOWEbL (hyHOAMeHmA.
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Pucynox 1 — Cxema pacnpenenceHusi BEPTHUKAJIbHBIX HAMpsSHKEHUN B JIMHEHHO-
nehopMHUPYEMOM MOTYIIPOCTPAHCTBE!

1 - snwopa Ooasrenus om coopydicerus, 2— snwpa 6bimosoco oasnerus, 3- aunus 0,2
ovimosoeo dasnenus, DL — ommemxa naanuposku; NL — ommemka noeepxuocmu
npupoornozo penvegha; FL — ommemra nooowevt ¢ynoamenma; WL - yposenw
noozemuvix 600, B.C — nuowcnssn epanuya cocumaemou moawu, d u d, — enyouna
3an00iceHus pyHOameHma coomeemcmeeHHo om YPO8Hs NIAHUPOSKU U NOBEPXHOCTIU
npupoono2o penvega; b — wupuna pynoamenma; P — cpeomee oOaenenue noo
noooweoll pynoamenma, Po — OONOIHUMENbHOE 0A6IeHUE HA OCHOBAHUE, O U Oygo -
BEPMUKATIbHOE HANPAdCEHUe OMm COOCMBEHHO20 8eca epyHma Ha 2nyoume 1 om
nooowebl pyHoamenma u Ha YpoeHe NOOOUlBbl, Oy U Ompo — OONOJIHUMENbHOE
BEpMUKANbHOE HANPSJCeHUe Om GHeuwlHell Haspy3Ku Ha 2nyoune I om NOOOUL8bl
@dynoamenma u Ha yposre noodowswl, He — enyouna coicumaemott moawiu

ITpy MOCTPOEHUM SIIOPBI Oz 3HAYEHUS JOINOJHUTEIBHBIX HANPSIKEHUM OT-
KJIaJBIBAIOTCA BOPABO OT ocu (hyHAamMeHTa B ToM ke MacmTabde (B 1 cm — 100 klla).

5) OmnpenesneHre HWKHEH rpaHuIbl cxkuMmaemoi Toimu (B.C). OHa HaXOAUTCs Ha
TOM riIyOuHE 1o OCH PyHIaMEHTa, T1ie COONI0IAETCs YCIOBUE

Opi — O,zo'zgi . (17)
Ecnu HaliieHHas HWKHSASA TPaHULA CKUMAEMOW TOJIIM HAXOAUTCS B CJOE
rpyHTa ¢ MmoayieM aepopmauuu E<5,0 MIla v Takoi cioii 3aneraet HEmocpeacT-
BEHHO HIkE B.C, TO HWXKHSS TpaHULla ONPEAEISAETCS U3 YCIOBUS

Opi — 0110'zgi- (18)

['panuiy B.C MoxHO momy4nTh Tpadudecku, TOCTPOUB ClpaBa OT ocH (yH-
namenta smopy ¢yHnamenTa 0,2 oy mnn 0,1 oy. B Touke nepeceuenus ¢ smopoi
15



Oypi onyunM rpanuny B.C. Benmunna cixumaemont tommuu H, - 3T0 pacCTOSHUE 110
BEPTUKAIIM OT OTMETKHU 3anoxeHus: pyngamenta FL no B.C.
6) OnpeneneHue ocaaKu Kaxaoro ¢iios OCHOBaHUsA 110 (12).
Hedopmanus ocHoBanus dyHmaamenTa S(12) momydaercss CyMMUPOBaHUEM Be-
JTUYUHBI OCAIKU KXKIOTO CJIOS B TIpeesiax riyOruHbI ckumaemoit Tommu H..
[TomydyeHHyI0 pacdeTHYIO BeqWuuHy ocaaku pyHmamenta S(12) HeoOXoaumo
CpPaBHUTH C HOPMATUBHOM MpeaenbHOu aedopmarieii oOCHOBaHus [2, mpriiokeHnue 4
i tabnuue A.13 npunoxeHust A TaHHOTO MOCOOus|.

2.6 KoncrpyupoBanue ¢pyH1aMeHTOB

Jlanee mpou3BOAUTCS KOHCTpyHpoBaHue ¢yHIaMeHTa. J1Jis IEHTOUYHBIX CTEHO-
BbIX ()YHIAaMEHTOB O 3HAYEHHIO D, MPUHHMAIOTCS COOTBETCTBYIOIIUE IOIYIIKH
(®JI) mo tabnuue A.14 npunoxenus A gaHHoro nocodus. Eciu pazmep mo1onBbI
dyngamenrta by, Oomblie pa3MepoB COOPHBIX MOMYLIEK, TO NPHHUMAETCSI MOHOJIHT-
HbIl BapuaHT ¢pyHaamenta (OJIm). Ha pucynke 2 npeactaBieHbl CEUEHHsS] CTEHOBBIX
JIEHTOYHBIX (PyHIAMEHTOB B COOPHOM M MOHOJMTHOM BapuaHTax. HomeHkiarypa
6oxoB O®BC npuseaeHa B Tabauie A.15 npunoxenus A JaHHOTO MOCOOUS.

NexTouHbiH CEOpHBIA (YHIAMEHT JI8HTOMHbIA MOHONMTHLIM (hyHASMEHT

= i SNCA T
——T | J
f / /) I I E R |/
f OTMOCTRA AOMA AR weanAum |
Ormocma |
W 4 B ¥
S—. <A CHOMUTHAR
e gl : S s XenexobeToNHaA neTa
n o % S § o o—{rr
Sr— | e A
L | v
b
b OTMETKA N0Aa NepECro &T
#} I ITEkD L0 0.000
[ A
- e
| NOBEPXHOCTE MPYHTE
DL oL
j T
o e e l
hn ) e - E T
e TS A I
hn
B B %
E OTMETEA NONa noasana
dy N d bp.cr
2 PEC b et A -
. Ll LFL a r W he ch
n N
I NoAoWEE dhyHA
: bl ]

O

a) dyHnameHTsl U3 COOPHBIX Kene300e- 0) DyHaaMeHThl u3 COOPHBIX >Kene300e-
TOHHBIX JIEMEHTOB (OECITO/IBAJIGHBIM Ba- TOHHBIX 3JIEMEHTOB (3aHHE C ITOABAJIOM)
PHAHT)
Pucynok 2 - Tunbl JeHTOYHBIX (DYHIAMEHTOB
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KoHcTpynpoBanue OTACIBHO CTOSIIMX (YHIAMEHTOB KOJOHH Yalle BCEro
POU3BOIUTCS B MOHOJIUTHOM UCTIONHEHUH (pucyHOK 3). OTMeTKa Bepxa QpyHIaMeH-
TOB TIPH JKETIE300€TOHHOM Kapkace mpuHuMaeTcs Ha 150 MM HUKE OTMETKH YHCTOTO
nojia 3MaHul. BeIcOTa MOAKOIOHHHMKA (CTAaKAHHOW YacTH) OMPENesSeTCs] YCIOBHUEM
3aJIeTIKA B CTaKaHbl TUMIOBBIX KOJOHH. 3a30Pbl MEXAY KOJIOHHOW U CTEHKaMH CTaKaHa
COCTaBIISIFOT C KaXa0H CTOPOHBI 50 mm BHU3Y U 75 MM BBEpXY, TOPEIl KOJOHHBI HE
OXOOUT 0 OHA crakaHa Ha 50 mm. MuHmManbpHas TOJIIWHA CTEHOK crakanHa 150
MM.

dopMy MOAOMIBH OTACTHHBIX (PYHIAMEHTOB TPU IIEHTPATLHON HArpy3Ke pe-
KOMEH/TyeTCSl TPUHUMATh KBaJpPaTHOW, €CIM 3TOMY HE MPEMATCTBYIOT TOJ3EMHBIC
COOpYy>KeHHUs, GyHIaMEHTHI 1o 00opyaoBaHue U T.1. [Ipy BHEIICHTPEHHON HArpy3Ke
MOIOMBY (PyHIaMEHTAa PEKOMEHIYETCS TIPUHUMATh MPSIMOYTOIBHON (POPMBI C COOT-
HOIIICHHEM CTOPOH MPSMOYToJIbHON moaomBel ¢pyHaamenTa 1:1,2; 1:1,4 dbynnamen-
Ta.

MoHonuTHBIE Kene300eTOHHbIE (YHIAMEHTBl PEKOMEHYETCSI POEKTUPOBATh
C TUIMTHOM YacThIO CTYNEHYATOTO TUIIA.

Pasmepsl B 1utaHe MmoAolIBHI (pyHJIaMEHTA, CTYINEHEH, MOJAKOJIOHHUKA PEKO-
MeHyetcst npuHuMath KpaTHbIM 300 au. BBICOTY CTyleHel pekoMeHyeTcsl Ha3Ha-
yaTh paBHoi 300, 450, a nmpu 600N BBICOTE IUTMTHOM YacTh pyHaamenTa — 600

600
? ? 0,000
- — 150 0,000 AJT\/— 0
| ;L } , .
77 777 7 1 7774 |
i 777 N
LO”O 1| ‘ ] o -0,600 || ‘ | S
o | | o o
g I N =
- LL:*JT:*J ! 300 \
300 | e ‘ ! ‘ 300
| | | H |
300 \L’ ‘ ‘ 300
‘ 300
2700 } N\
2400

a) MOHOJIMTHBIN (DyHIAMEHT >KeJe30-

z 0) MOHOJUTHBIN (PYyHIAMEHT MeETaJIN4e-
OCTOHHOM KOJIOHHBI

CKOM KOJIOHHBI
Pucynox 3 - Tumsl oTaenpHOCTOANUX PYHIAMEHTOB

mm. Beicoty (QyHaameHTa pekomeHayetcss HazHauyaTh kpaTHoil 300 mm (oT
1500 no 4200 mm).

[Ton MOHOMUTHBIMU (yHIAMEHTAMHU HE3aBUCHMO OT TMOJCTHIIAIOIINX TPYHTOB
PEKOMEHYETCS MpeaycCMaTpUBaTh YCTPOUCTBO OCTOHHOH (M3 OeToHa kiacca B7,5)
WJIN IIeCYaHOU MOATrOTOBKH TOJIUHON 100 M.
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[MTPMJIOKEHHUE A

°| = H30nMHUKM HOPMATUBHBIX
rnyouH NnpomMmepaHna
CYT IMHUCTbIX FTPYHTOB

I'pannua obiBwero CCCP
290 l'] 2(']0 4q0 690«-

Pucynoxk A.l- kapTa HOpMaTUBHBIX TNIyOHMH NPOMEP3aHUs TPYHTOB

Taomuma A.1 — HaumeHOBaHuS ECYAHBIX T

YHTOB 110 KpynHocTH [1, Tabia. b.9]

Pa3HOBUAHOCTH KPYITHOOOJIOMOYHBIX
I'PYHTOB U IIECKOB

Pa3mep wactun
d, mm

ConepxkaHue 4acTull,
% 110 Macce

Kpynuoo61oMouHbIE:
- BAIYHHBIH (Tpu Tipeo01alaHuy HeOKa-
TaHHBIX YACTHII - TJIBIOOBBIIN)
- TaJICYHUKOBBIN (ITPU HEOKATAaHHBIX Tpa-
HSIX - IEOCHUCTBIN)
- TpaBUIHBIN (MPU HEOKATAHHBIX I'PAHSX -
JPECBSIHBIN)

ITecku:
- TPaBEJIUCTBIN
- KpYITHBIN
- CpEHEN KPYITHOCTH
- MEJIKAN
- IIBUIEBATHIN

> 200
>10
> 2

>2
> 0,50
> 0,25
> 0,10
> 0,10

> 50

> 50

> 50

> 25
> 50
> 50
>75
<75

[Tpumeuanue. /[ ycTaHOBIIEHUS! HAMMEHOBAHUS IPYHTA MOCIEA0BATEIHHO CYMMHUPYIOTCS MPO-
LIEHTBI YaCTHUL UCCIIEYEMOI0 TPyHTa: CHavaja KpynHee 2 MM, 3aTeM kpynHee 0,5 MM u 1.1. Ha-
MMEHOBaHHE I'PyHTa IPUHUMAETCSI 110 IEPBOMY yIOBJIETBOPSIOIIEMY [TOKA3aTEIIO B IOPSIIKE pac-

MOJ0XKEHUS HAaUMEHOBAHUH B Ta6JII/II_[€‘.
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Ta6JII/IIIa A.2 — HanmMeHOBaHME NIeCUYaHBIX I'PYHTOB II0 INIOTHOCTHU CJIOKCHUA

[1, Tabn. B.12]

Koadduument nopucroctu e, 1.e.

EZEIESEHIIHOCTB Ileckn IPaBEIHCTELE, HeciimeBaTme
KPYIIHBIE U CPEIHEN ITecku menkue
KPYITHOCTH
[TnoTHEII e<0,55 e<0,60 e <0,60
Cpenneii MIOTHO-
CTH 0,55<e<0,70 0,60<e<0,75 0,60<e<0,80
Perxuterii e>0,70 e>0,75 e>0,80

Ta6JIHIIa A.3 — HanmeHOBaHME NIeCUYaHbIX I'PYHTOB I10 CTCIICHH BJIA’JKHOCTHU

[1, Tabxn. B.11]

PaSHOBI/IIIHOCTB prrIHOO6JIOMO‘-IHI)IX

TPYHTOB U IIECKOB

Koaddumment Bomo-
HACBIIIEHUSA Sy, 1. €.

Manoii cTeneHnr BOAOHACHIIIEHUS (MaJIOBIAXHbBIE)

CpenHeii cTeneHn BOJOHACKIIICHUS (BIaXHBIC)
BononacrwlimnieHunIe

0<S§, <05
0,5<S, <08
08<S <1

Tabnuna A.4 — HauMeHOBaHME TITMHUCTHIX TPYHTOB 10 YHCITY TUTACTHYHOCTHU

[1, Tabx. B.16]

P&BHOBH}IHOCTB TIMHUCTBIX TPYHTOB

Yucno mnactuanoctH |y, %

Cymnech 1<1,<7
CyrimHok 7T<l,<17
['nuna I, > 17
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Tabnuma A.5 — HaumeHoBaHUE TTIMHUCTBIX TPYHTOB MO TTOKA3aTEINIO

tekyuectu [1, Taba. b.19]

PaSHOBI/II[HOCTI/I TIMHUCTBIX T'PYHTOB

IIoka3zarens TCKYYCCTH ||_, A.€.

Cymnecu:
TBEPJIbIC
MJIACTUYHBIE
TEeKy4due
CyTJIMHKY ¥ TJIUHBL:
TBEp/IbIC
MOy TBEPbIC
TYTOIJIACTUYHbIE
MSITKOTUJIACTUYHbBIE
TEKy4eIUIaCTUYHBIC
TEeKy4YHue

IL.<0
0<I. <1
IL>1

I.<0
0<I1.<0,25
0,25<1.<0,50
0,50 <1.<0,75
0,75<1.<1,00
I.>1

Ta6muma A.6 — PacuerHsie conpoTuiieHust Ry mecuyaHbIX TpyHTOB

[2, npuin.3, Taba. 2]

[Tecku 3nauenmue Ry, kIla (kre/cm’)
IJIOTHBIE cpenHen
IUIOTHOCTH
KpYITHBIE 600 (6,0) 500 (5,0)
CpeIHEel KpyITHOCTH 500 (5,0) 400 (4,0)
MEJIKHE:
MaJIOBJIQKHBIC 400 (4,0) 300 (3,0)
BJIQYKHBIE U HACKIIIIEHHBIE BOJOM 300 (3,0) 200 (2,0)
IbIJICBATHIC:
MaJIOBJIaKHBIC 300 (3,0) 250 (2,5)
BIIAYKHBIE 200 (2,0) 150 (1,5)
HACBIIIIEHHBIC BOJOU 150 (1,5) 100 (1,0)

Tabnuua A.7 — PacuetHbie conpotuBiieHust Ry rIMHUCTBIX (HENPOCATOYHBIX)

rpyHTOB [2, ipui.3, Tabi. 3]

I'muHucTHIE Koaddurment 3nauenwe Ry, kI1a (kre/cv’)
TPYHTBI MTOPUCTOCTHU IpH TOKa3aTesie TeKY4eCTH TPyHTa
||_ =0 ||_ =1
Cynecu 0,5 300 (3,0) 300 (3,0)
0,7 250 (2,5) 200 (2,0)
CyriauHKH 0,5 300 (3,0) 250 (2,5)
0,7 250 (2,5) 180 (1,8)
1,0 200 (2,0) 100 (1,0)
['muna 0,5 600(6,0) 400(4,0)
0,6 500(5,0) 300(3,0)
0,8 300(3,0) 200(2,0)
1,1 250(2,5) 100(1,0)
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Tabauia A.8- 3nauenue koadduimenra Ky [2, Tabnumna 1]

Koabouiment K, mpu pacuerHoit
CPEIHECYTOUHON TemIiepaType BO3-
Oco0eHHOCTH COOPYKEHUS IyXa B TOMEIIEHUHU, NPUMBIKAIO-
eM K Hapy>KHbIM GyHIaMeHTaM

0C | 5C | 10C | 15C | 20C
be3 nmonBana ¢ mosaMu, ycTpanBaeMbIMH:
- 110 TPYHTY; 0.9 0.8 0.7 0.6 0.5
- Ha JIarax 1o rpyHry; 1.0 0.9 0.8 0.7 0.6
- 110 YTEIJIEHHOMY IIOKOJIbHOMY nepekpbiTuio | 1.0 1.0 0.9 0.8 0.7
C moaBajioM WM TEXHUYECKUM MOIIOJIHLEM 0.8 0.7 0.6 0.5 0.4

Ilpumeuanue: 011 HapyscHvIX ByHOAMEeHMO8 U YYHOAMEHMO8 HEeOMANIUBAEMbIX CO-
opyorcenuti Kp = 1,1.

Tabmuma A.9 - 3nadueHue riayOuHbI 3a10KeHns GpyHmamenTa [2, Tabnwma 2|

['myOuna 3ano0xeHus (yHIaMEHTOB B 3aBHUCH-

['pyHTHI MO/ TOAOITBOMA MOCTH OT TJIyOMHBI PACIIOJIOKCHHUS YPOBHSI
dyHIameHTa NOJI3EMHBIX BOJ Oy, M, IpH

CkasbHbIC, KPYITHOOOJIOMOYHBIE,
IIECKU T'paBeNIMCThIe, KpymnHble u |  He 3aBucur ot ds He 3aBucur ot ds
CpEeIHEN KPYIHOCTH
[Tecku MeJIKUE U MBUICBATHIC He menee ds He 3aBucut ot s
Cymnecwu ¢ nokazarenem | . <0 He menee ds He 3aBucur ot ds
Cymecu ¢ mokazaresnem I > 0 He menee ds He menee ds
CyriavHKY, TIUHBI TIPH MTOKa3a- q q o q
tene Tekydectu I > 0.25 © MeHee Us © MeHee Us
CyriavHKY, TIUHBI TIPH TTOKa3a-

Y ’ P He menee d; He menee 0.5 df

tesne Tekyudectu | < 0.25
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Ta6muma A.10 - 3nauenus kod3pOUITMEHTOB Yy, Y2 [2, TabnmIa 3]

Koaddunment y., mias co-

OpYKECHUH

C KECTKOU

KOHCTPYKTHUBHOM CXEMOM

['pyHTBI KoaddummenT yo; | Ipy  OTHOLIEHWH JJIMHBI
COOPY)KEHHUS K BBICOTE
L/H, paBHO#
4 n 6onee 1,5 u menee
KpymnHooGyioMouHBIE W TIecua-
HbIE, KpPOME MEJIKMX U TBIJIEBBIX 1,4 1,2 1,4
ITeckn Menkue 1,3 11 1,3
Ilecku melIeBaTHIC:
MaJIOBJIa)KHEIC M BIIQYKHBIC 1,25 1,0 1,2
HACBIIIICHHBIC BOJOM 1,1 1,0 1,2
ITpuIEBaTO-TIIMHUCTRIC C MOKa3a-
TEJIEM TEKYy4eCTH 1,25 1,0 1,1
L <025
To e mpu 0,25 < 1. <0,5 1,2 1,0 1,1
To e mpu I > 0,5 1,1 1,0 1,0
Tabmuua A.11 - 3nauenus koappunmentos M,, My,M_ [2, Tabnuia 4]
VYron KoaddurmenTst VYron Kosdduiments
BHYTp. Tpe- BHYTp. Tpe-
HHUS o1, M, \Y% M. HUS o M, M, M,
rpaj. rpaj.
11 0.21 1.83 4.29 26 0.84 4.37 6.90
12 0.23 1.94 4.42 27 0.91 4.64 7.14
13 0.26 2.05 4.55 28 0.98 4.93 7.40
14 0.29 2.17 4.69 29 1.06 5.25 7.67
15 0.32 2.30 4.84 30 1.15 5.59 7.95
16 0.36 2.43 4,99 31 1.24 5.95 8.24
17 0.39 2.57 5.15 32 1.34 6.34 8.55
18 0.43 2.73 531 33 1.44 6.76 8.88
19 0.47 2.89 5.48 34 1.55 1.22 9.22
20 0.51 3.06 5.66 35 1.68 7.71 9.58
21 0.56 3.24 5.84 36 1.81 8.24 9.97
22 0.61 3.44 6.04 37 1.95 8.81 10.37
23 0.69 3.65 6.24 38 2.11 9.44 10.80
24 0.72 3.87 6.45 39 2.28 | 10.11 11.25
25 0.78 411 6.67 40 2.46 | 10.85 11.73
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Tabmuna A.12 - 3nauenue koddpdunrenTa a [2, npunoxenue 2, Tabaumna 1]

£ =27/b Koaddunument a st pyngameHToB
_ HPSMOYTOJIBHBIX C COOTHOLIICHHEM CTOPOH
(& =zlb) KPYTIIBIX n =l / b, paBapIM HeHng HbIX
10 | 14 | 18 | 24 | 32 5 |1°

0,0 1,000 |1,000 |1,000 |1,000 |1,000 |1,000 |1,000 1,000
0,4 0,949 0,960 | 0,972 |0,975 | 0,976 |0,977 |0,977 0,977
0,8 0,756 |0,800 |0,848 |0,866 |0,876 |0,879 |0,881 0,881
1,2 0,547 0,606 |0,682 |0,717 [0,739 |0,749 |0,754 0,755
1,6 0,390 |0,449 | 0,532 | 0,578 | 0,612 |0,629 |0,639 0,642
2,0 0,285 0,336 |0,414 | 0,436 |0,505 |0,530 |0,545 0,550
2,4 0,214 |0,257 {0,325 | 0,374 | 0,419 |0,449 (0,470 0,477
2,8 0,165 |0,201 |0,260 |0,304 |0,349 |0,383 |0,410 0,420
3,2 0,130 |0,160 | 0,210 |0,251 |0,294 |0,329 |0,360 0,374
3,6 0,106 0,131 |0,173 | 0,209 |0,250 |0,285 |0,319 0,337
4,0 0,087 0,108 |0,145 | 0,176 |0,214 |0,248 |0,285 0,306
4.4 0,073 0,091 |0,123 |0,150 | 0,185 | 0,218 |0,255 0,280
4,8 0,062 |0,077 |0,105 [0,130 | 0,161 |0,192 |0,230 0,258
5,2 0,063 |0,067 |0,091 [0,113 |0,141 |0,170 |0,208 0,239
5,6 0,046 |0,058 |0,079 (0,099 |0,124 |0,152 |0,189 0,223
6,0 0,040 |0,051 |0,070 |0,087 |0,110 |0,136 |0,173 0,208
6,4 0,036 |0,045 |0,062 |0,077 |0,099 |0,122 |0,158 0,196
6,8 0,031 |0,040 | 0,055 |0,064 |0,088 |0,110 |0,145 0,185
7,2 0,028 |0,036 |0,049 |0,062 |0,080 |0,100 |0,133 0,175
7,6 0,024 0,032 | 0,044 |0,056 |0,072 |0,091 |0,123 0,166
8,0 0,022 10,029 |0,040 | 0,051 | 0,066 |0,084 |0,113 0,158
8,4 0,021 |0,026 |0,037 |0,046 |0,060 |0,077 |0,105 0,150
8,8 0,019 |0,024 |0,033 | 0,042 | 0,055 |0,071 |0,098 0,143
9,2 0,017 0,022 | 0,031 {0,039 |0,051 |0,065 |0,091 0,137
9,6 0,016 |0,020 | 0,028 [0,036 | 0,047 |0,060 |0,085 0,132
10,0 0,015 ]0,019 | 0,026 |0,033 | 0,043 | 0,056 |0,079 0,126
10,4 0,014 |0,017 | 0,024 | 0,031 |0,040 |0,052 |0,074 0,122
10,8 0,013 |0,016 |0,022 |0,029 |0,037 |0,049 |0,069 0,117
11,2 0,012 |0,015 | 0,021 |0,027 |0,035 |0,045 |0,065 0,113
11,6 0,011 |0,014 | 0,020 | 0,025 |0,033 |0,042 |0,061 0,109
12,0 0,010 |0,013 | 0,018 | 0,023 | 0,031 | 0,040 | 0,058 0,106

IMpumeuanusi: 1. YcioBHble 0003HaueHus: b — mmpuna wim auameTp GyHaaMeHTa;
|- nnuHa pyHaameHTa.
2. JIns hpyHIaMEeHTOB, UMEIOIINUX TMOOMBY B (popMe MPaBUILHOTO MHOTOYTOJbHUKA TUTOMIAAbI0 A |

3HAYEHHS 0, IPUHUMAIOTCS KAK T KPYTJIbIX (pyHIaMeHTOB paguycom ¥ =~/ A/ .
3. JIns mpoMeXXyTOUYHBIX 3HAaUeHUH & U 1 KO3(DPUIMEHT o OnpenesseTcs 10 HHTEPIOJSALUY.
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Ta6muma A.13 - [IpenensHbie Aedhopmaliiu OCHOBAaHUS [2, IpUIOKEHHUE 4]

[Ipenenvubie qedopManuu

OCHOBaHUS
CoopyxeHnus OtHocr
TeTbHAS Cpennsist oca-
Kpen
Pa3HOCTH Ka, CM
0CaJioK

1 IIpon3BOICTBEHHBIC U TPAKTAHCKHE

OJTHOATaXKHBIE 1 MHOTOATa)KHBIC

3MIaHUs C TIOJTHBIM KapKacoM:

- )KeJ1e300€ TOHHBIM 0,002 - (8)

- CTAJIbHBIM 0,004 - (12)

2 3naHusi, B KOHCTPYKIUSX KOTOPBIX

HE BO3HUKAIOT ycuiius oT HepaBHOMepHbIX | 0,006 - (15)

0CaJIOK.

3 MHorosTaxHbie OecKapKacHbIe

3/1aHUSI CO CTEHAMMU:

- U3 KPYIHbBIX MaHeJen 0,0016 0.005 10

- OJIOKOB WJIA KHPIIL. KIaJKku 6e3 0,0020 0.005 10

apMup. 0,0024 0.005 15

- TO K€ C apMUPOBAHUEM

Tabnuna A.14 - HomenknaTypa dyHaameHTHBIX T DJI

Tunopasmep Pa3mMeppl mmTel, MM CnpaBouHas
EEHTH 1 Map- mvpuHa B mHa L BbicoTa H Zlacca TV,

1 2 3 4 5

dDJI 6.24 2380 1.0
DI 6.12 600 1180 0.52
@JI 8.24 2380 300 1.4
®JI8.12 800 1180 0.69
®JI 10.24 2380 1.5
@®JI10.12 1000 1180 0.75
@®JI10.8 780 0.5
dJI 12.24 2380 1.8
dJI12.12 1200 1180 300 0.87
dJI12.8 780 0.57
@JI 14.24 2380 2.1
dJI 14.12 1400 1180 1.0
@JI 14.8 780 0.69
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®JI16.24 2380 2.5
®J116.12 1600 1180 1.2
®J116.8 780 0.8
®J120.12 11 2.4
/120 2000 50
®JI20.8 780 1.6
®J124.12 2400 1180 2.8
®JI24.8 780 500 1.9
®JI128.12 2800 1180 3.4
®JI 28.8 780 2.2
®J132.12 1180 4.0
3200
®JI32.8 780 2.6
Tabnuna A.15 - HomeHknaTypa ¢pyHaamMeHTHbIX 0J10k0B PBC
OcHOBHBIE pa3mepbl 0JI0Ka, MM
Mapka snemeHTa
mHa | mpuHa b BBICOTA N
300
400
2380 500 580
600
400
500 580
600
®BC 1180 400
500 580
600
300
400
880 500 580
600

26



27

COJIEP)KAHUE
BBEJIEHUIE. ... ..o,

METOIUYECKHE YKA3AHUA 110 BbIITIOJIHEHUIO PACYETOB
OCHOBAHUU U OYHIAAMEHTOB. .. ..o,
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1.2 Harpy3ku 1 KOHCTPYKTUBHBIE OCOOCHHOCTHU 3MIAHUS . ... 'vveenreenneannnnn.
[BRI 2101770z un W11)'%: 01 1V 5]  § - D
1.4 TlpoextupoBanue ocHoBaHMil. [IpenenbHbIe COCTOSTHUS OCHOBAHUM ..

Pacuer ¢pyngamenToB Menkoro 3anoxkeHus (PM3)...........coooeviiiinan..

2.1 Ha3naueHue riryOMHBI 3aJ10KEHUS [TOJIOIIBBI (DyH/IaMEHTa Ha €CTeCT-
15191 16 (O R I E (0] 205171 N
2.2. PacyeT ocHOBaHUM (DyHIaMEHTOB MEJIKOTO 3aJI05KE€HHUS 110 2 TpyIIIe
TIPEICITBHBIX COCTOSHUM .. .uuvvtteeentttee e etteeeeetteeeeanteeeeanneeeeennns
2.3. OnpeneneHue pa3MepoB MOAOIBHI (DYHIAMEHTOB MEJIKOTO  3aJI0Ke-

2.4 lIpoBepka NPUHATHIX PA3MEPOB MOJAOUIBEI PYHAAMEHTA ......veenneen....
2.5 Pacuert nedopmaruii o0CHOBaHHM (yHIAMEHTOB MEJIKOTO 3aJI0KEHUS. . .

2.6 KOHCTPpYHUPOBAHUE DYHIAMEHTOB . ..'uvtenteeneeenneeneenneennneenneennnn,

BUBJIMOTPAGUYECKUN CTITMCOK ...t
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